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(54) Title: NAVIGATION SYSTEM 

(57) Abstract 

A route exclusion list system permits the user 
to designate certain roads or areas that a navigation 
system should avoid when planning a route between 
a beginning point and a destination point. The 
route exclusion list system generally includes a 
database of road segments and a cost associated 
with the road segments, such as estimated time 
of travel across that road segment or estimated 
length of travel across that road segment. A display 
displays a map having a plurality of the road 
segments. A user input device permits a user to 
encircle and select displayed road segments. The 
cost associated with each selected road segment 
is increased thereby making it unlikely that the 
navigation system will use any of the selected 
road segments when determining a route between 
the beginning point and the destination point. 
The system can be operated independently of the 
navigation system and the increase in cost for each 
road segment can be associated with a specific 
period of time. 



24 



122 



124 



1 



NINTH 



EIGHTH 



SEVENTH 



SIXTH 



FIFTH 



I 

CO 



i 



128 



g 

e 



,121 



■ BNSDOCID: <WO 9964823A1 J_> 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



KL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


M 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


M 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


A/. 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


»\ 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


RK 


Barbados % 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BK 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


Hh 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


w: 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BK 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BV 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


IT 


Centra] African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


Cll 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


a 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Kstonia 


LR 


Liberia 


SG 


Singapore 







JSDOCID <WO 9964823A1 J_> 



WO 99/64823 



PCT/US99/12575 



NAVIGATION SYSTEM 

BACKGROUND OF THE INVENTION 

5 This invention generally relates to navigation or route guidance systems that 

can be tailored to a user's particular wishes. 

Navigation systems generally provide a recommended route from a starting 
point to a desired destination. Generally the starting point and desired destination 
are selected from a large database of roads stored in a mass media storage, such as 

10 a CD ROM, which includes the roads in the area to be traveled by the user. The 
navigation system can be located in a personal computer or can be installed in a 
vehicle. If the navigation system is installed in a vehicle, the starting point is 
typically the current position of the vehicle, which can be input from an associated 
positioning determining device, such as a GPS (Global Positioning System) receiver. 

15 The navigation system determines a route from the starting point to the 

destination utilizing an algorithm well-known to those in the art and currently in use 
in many navigation systems. Usually there are many potential routes between the 
selected starting point and the desired destination. The navigation system selects a 
recommended route based upon certain "cost" values associated with each segment 

20 of road in the road database. These cost values include the length of the road 
segment and the estimated time of travel through the road segment. The navigation 
system selects the potential route with the lowest total cost to be the recommended 
route. Depending upon the predetermined algorithm of the navigation system, the 
navigation system will recommend the route with the shortest total length, the lowest 

25 total time, or some weighted average of length and time. 

The recommended route is then displayed to the user as a map showing the 
starting point and desired destination and highlighting the recommended route. 
Preferably, if the navigation system is installed in a vehicle, the navigation system 
displays the current position of the vehicle and turn-by-turn instructions to the 

30 driver, guiding the driver to the selected destination. 
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Some drivers prefer to completely avoid certain roads at certain times due 
to personal preferences, construction delays, traffic congestion or because they 
believe certain areas to be unsafe. 

A current navigation system has several limitations on how it selects a 
5 potential route as the recommended route. The known navigation system permits 
the driver to select a preference such as fastest route; shortest route; use highways; 
avoid highways; or adjust a weighing factor to be given to these preferences. The 
known current system requires the user to adjust the weighing factor for each 
preference individually for each segment of a road, a time consuming task. In 
10 addition, the known navigation system universally applies a selected preference, for 
example, use highways irrespective of the other cost factors such as time of travel. 
Finally, the current navigation system does not permit a user to designate specific 
times during which they wish to avoid certain road segments. 

Thus, it is desirable to provide a method and a system that permits a user to 
15 rapidly designate road segments to be excluded from recommended route 
determinations during certain times. It is also desirable to provide such a method 
and system that permits the excluded road segments to be associated with a specific 
user. Finally, it is desirable to permit a user to designate road segments to be 
excluded on a system that is separate from the navigation system. 

20 

SUMMARY OF THE INVENTION 

The present invention provides a method for modifying a database of road 
segments of a navigation system which permits the user to designate certain road 
segments to be avoided when planning a route. The method comprises the steps of 

25 providing a database of road segments to be traveled by a user. A map of a 
plurality of the road segments is displayed on a display. An input device is used to 
encircle and select at least one of the road segments on the display. A cost, such 
as estimated time of travel across that road segment or estimated length of travel 
across that road segment, is associated with each road segment and selecting a road 

30 segment increases the cost of the selected road segment. The selected road segment 
is thus most likely to be excluded from a subsequent route determination from the 
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database of roads between a beginning point and a destination point that could 
include the selected road segment. 

The system of the present invention comprises a route exclusion list system 
having a database containing a plurality of road segments to be traveled by a user, 
wherein the database includes a cost associated with each of the road segments. A 
display displays a map of a plurality of the road segments. An input device permits 
a user to encircle and select at least one of the road segments on the map. An 
exclusion system increases the cost of the selected road segment. 

The route exclusion list system permits a user to designate large areas of a 
map rapidly and the route exclusion list system can be operated on a personal 
computer apart from the navigation system itself. The selected road segments and 
their associated increased costs can be communicated to the navigation system after 
the road segments have been selected. In addition, the route exclusion list system 
permits a user to designate certain times during which the user wishes the cost of 
a selected road segment to be increased. 

These and other features and advantages of this invention will become more 
apparent to those skilled in the art from the following detailed description of the 
presently preferred embodiment. The drawings that accompany the detailed 
description can be described as follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic of a navigation system installed in a vehicle and a 
personal computer, both of which include the route exclusion list system designed 
according to the present invention; 

Figure 2 is a flowchart of steps of an exclusion system of the present 
invention; and 

Figure 3 is a view of a map on a display of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A navigation system 20 is shown schematically installed in a vehicle 32 in 
Figure 1. The navigation system 20 includes a CPU 22 connected to a display 24, 
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such as a high resolution LCD or flat panel display. The CPU 22 is also connected 
to an input device 26, such as a mouse or keyboard. Alternatively, the display 24 
can be a touch screen display. The CPU 22 further includes a serial connector 42, 
a user identification module 58, an exclusion system 60 and a route determination 
5 system 62. 

The navigation system 20 further includes a database 28 connected to the 
CPU 22. The database 28 is a mass media storage device, such as a hard drive or 
a CD ROM which includes a map of all of the roads in the area to be traveled by 
the user. Each road in the database 28 is divided into road segments 124, each 

10 having an associated set of cost values, which indicate the "cost" of traveling that 
road segment. For example, the cost values include the length of the road segment, 
the estimated time to travel the road segment, the type of road (i.e. highway, 
secondary road, toll road, one way, etc.), and congestion level. 

The navigation system 20 can, but need not, be installed in vehicle 32. The 

15 navigation system 20 can be used in conjunction with position-determining devices, 
such as a GPS system 34, a gyroscope 36, a compass 38, an orthagonal multi-axis 
accelerometer 30 and a wheel speed sensor 40, all connected to the CPU 22 
(connections not shown for simplicity). Such position determining devices are well 
known and are commercially available. Preferably, a combination of these position 

20 determining devices is utilized. 

A personal computer 44 includes a CPU 22a connected to a display 24a, 
such as a high resolution LCD or flat panel display. The CPU 22a is also connected 
to an input device 26a, such as a mouse or keyboard. Alternatively, the display 24a 
can be a touch screen display. The CPU 22a further includes a serial connector 42a 

25 that can be connected to serial connector 42 of CPU 22 to permit communication 
between CPU 22a and CPU 22. CPU 22a further includes a user identification 
module 58a, an exclusion system 60a and optionally, a route determination system 
62a. 

The personal computer 44 further includes a database 28a connected to the 
30 CPU 22a. The database 28a is a mass media storage device, such as a hard drive 
or a CD ROM which includes a map of all of the roads in the area to be traveled 
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by the user. Each road in the database 28a is divided into road segments 124, each 
having an associated set of cost values, which indicate the "cost" of traveling that 
road segment. For example, the cost values include the length of the road segment, 
the estimated time to travel the road segment, the type of road (i.e. highway, 
5 secondary road, toll road, one way, etc.), and congestion level. 

A route exclusion list system 48 of the present invention comprises: a CPU 
22 or 22a; a display 24 or 24a; an input device 26 and 26a; a database of roads 28 
or 28a; a user identification module 58 or 58a; an exclusion system 60 or 60a; and 
optionally a route determination system 62 or 62a. CPU 22 and 22a include 
10 memory storage device (not shown) such as RAM, ROM, flash memory and hard 
drives as is known in the art. Preferably, user identification module (58 and 58a), 
exclusion system (60 and 60a) and route determination system (62 and 62a) are 
implemented in software by CPU 22 or 22a. Thus, route exclusion list system 48 
can be a part of both navigation system 20 and located on a personal computer 44 

15 as explained more fully below. Route exclusion list system 48 is used to generate 
a route exclusion list 70. 

In Figure 2, a flowchart of the steps involved in generating route exclusion 
list is shown generally at 70. The steps are performed by the exclusion system 60 
and 60a portion of the route exclusion list system 48. As noted above, the steps of 

20 generating a route exclusion list 70 can be performed either on navigation system 
20 or on personal computer 44. A user uses input device 26 and 26a to go through 
the steps described below. 

In step 72, navigation system 20 or personal computer 44 is started. In step 
74, a map 122 is shown on display 24 and 24a. In step 76, a user selects the route 

25 exclusion list option and enters a user identification code, which is stored in the user 
identification module 58 and 58a. In step 78, a pan cursor 121 is displayed on map 
122. In step 80, a user determines whether a road segment 124 to be excluded is 
displayed on map 122, if not, arrow keys on input device 26 and 26a are used to 
pan in the desired direction and display map 122 having the desired road segments 

30 124. In step 84, the pan cursor 121 is moved to one point on map 122, which is 
selected using input device 26 and 26a, such as by pressing an "enter" or "select" 
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key (not shown). In step 86, the selected point becomes one corner of a rectangle 
128. In step 88, the user moves pan cursor 121 to another point on map 122 and 
the exclusion system 60 and 60a draws a rectangle 128 in dotted lines incorporating 
the point selected in step 84 and the current position of pan cursor 121. In step 90, 
5 the user determines if the road segments 124 he wishes to exclude are within the 
dotted lines of rectangle 128, if not, pan cursor 121 is moved so that the bounded 
rectangle 128 incorporates the desired road segments 124. In step 94, user input 
device 26 and 26a is used to select another corner of rectangle 128, such as by 
pressing an "enter" or a "select" key. 
10 In ste P 96, all of the road segments 124 bound within the selected rectangle 

128 are obtained from database 28 and 28a. In step 98, the exclusion system 60 and 
60a determines if the number of road segments 124 that will be added to the 
exclusion list 70 for a given user will cause the total exclusion list to exceed a 
predetermined maximum. If so, then the exclusion system 60 and 60a displays a 

15 message indicating the user must draw a smaller rectangle 128. If the number of 
road segments 124 to be added to the user specific exclusion list 70 will not exceed 
the maximum, then the exclusion system 60 proceeds to step 102. 

In step 102, the exclusion system 60 prompts the user to select the type of 
exclusion desired for the selected road segments, for example, personal, traffic 

20 congestion or construction. In step 104, the user selects the type of exclusion with 
the input device 26 and 26a. In step 106, the user selects the day of the week for 
exclusion of the selected road segments and selects this day with input device 26 and 
26a. In step 108, the user enters the starting time of the exclusion. In step 110, 
the user enters the ending time of the exclusion. 

25 In ste P 11 2 . the exclusion system 60 and 60a updates the user specific 

exclusion list 70 and increases the costs associated with each of the selected road 
segments to a value dependent on the type of exclusion selected in step 102. As 
noted above, the types of exclusion may include: personal, traffic congestion, 
construction, or others. The increase in cost may be set lower for a personal 

30 exclusion versus a traffic congestion or a construction exclusion. The route 
exclusion list 70 is stored in a memory storage device of a type explained above. 
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Figure 4 is a view of map 122 shown on display 24 or 24a. Map 122 
includes a plurality of road segments 124. If map 122 is on display 24, map 122 
may include a current vehicle position indicator 126. Bounding rectangle 128 and 
pan cursor 121 are shown on map 122. Bounding rectangle 128 would be displayed 
5 after a user completes steps 80 through 94 as shown in Figure 3. All road segments 
124 within or contacting bounding rectangle 128 would be selected in step 96 of 
Figure 3. 

In use of the present invention, user identification module 58 and 58a permits 
each user to maintain a separate route exclusion list 70 and ensures that the proper 
10 route exclusion list 70 is checked when a route is determined by the route 
determination system 62 and 62a. The number of road segments 124 that can be 
included in each route exclusion list 70 for a given user is limited by the exclusion 
system 60 and 60a. Route determination system 62 and 62a is utilized by navigation 
system 20 or personal computer 44 to determine a route between a beginning point 

15 and a destination point, wherein the recommended route is associated with the 
lowest cost to the user. In using the route determination system 62 or 62a a 
beginning point is entered through input device 26 and 26a. In use of route 
determination system 62, the beginning point is usually the current vehicle position 
as determined by one of the position determining devices described above. A user 

20 then selects a destination point with input device 26 and 26a. The route 
determination system 62 and 62a then determines a route between the beginning 
point and the destination point having the lowest cost. During this determination the 
route determination system 62 and 62a checks the user specific route exclusion list 
70 to determine any road segments 124 along the route that may be on the list 70. 

25 Because adding a road segment 124 to the exclusion list 70 results in an increase in 
the cost of the road segment 124, the road segments on the exclusion list 70 are 
unlikely to be included in the recommended route generated by the route 
determination system 62 and 62a. The route exclusion list 70 will be stored in one 
of the types of memory described above on CPU 22 and 22a. 

30 As discussed above, route exclusion list system 48 can be incorporated in 

navigation system 20 or on personal computer 44 . When route exclusion list 
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system 48 is on personal computer 44, a user can modify the route exclusion list 70 
using the steps described in Figure 2 and the modified route exclusion list 70 can 
subsequently be communicated to navigation system 20. The communication can 
be accomplished by any of a variety of computer communication methods as are 
known in the art. For example, connecting serial connector 42 to serial connector 
42a, the route exclusion list 70 could be downloaded from personal computer 44 to 
navigation system 20. 

The present invention has been described in accordance with the relevant 
legal standards, thus the foregoing description is exemplary rather than limiting in 
nature. Variations and modifications to the disclosed embodiment may become 
apparent to those skilled in the art and do come within the scope of this invention. 
Accordingly, the scope of legal protection afforded this invention can only be 
determined by studying the following claims. 
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CLAIMS 

We claim: 

5 LA method for modifying a database of road segments used in a 

navigation system comprising the steps of: 

a.) providing a database of road segments to be traveled by a user; 

b.) displaying a map of a plurality of said road segments on a 
display; 

10 c.) utilizing an input device to encircle and select at least one of said road 

segments on said display; 

d. ) increasing a cost associated with said selected road segment; and 

e. ) excluding said selected road segment from a subsequent route 
determination from said database of roads between a beginning point and a 

15 destination point. 

2. A method as recited in Claim 1 comprising the additional steps of: 
determining a current position of a vehicle, using said current position as said 
beginning point; selecting said destination point utilizing said input device; and 

20 determining a route on said database of roads between said current position and said 
destination point, said route not including said selected road segment. 

3. A method as recited in Claim 1 wherein step d.) includes the further 
step of associating an exclusion type with said selected road segment and increasing 

25 said cost based on said exclusion type. 

4. A method as recited in Claim 1 wherein step d.) includes the further 
step of associating at least one day of a week with said selected road segment and 
increasing said cost on said day. 

30 
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5. A method as recited in Claim 4 wherein step d.) includes the further 
step of associating a period of time with said day and increasing said cost of said 
selected road segment on said day during said period of time. 

5 6. A method as recited in Claim 1 wherein step d.) includes the further 

step of associating an expiration time with said selected road segment and removing 
said increased cost from said selected road segment at said expiration time. 

7. A method as recited in Claim 1 including the further step of 
10 associating said selected road segment with a specific user. 

8. A method as recited in Claim 1 including the further step of 
communicating said increased cost of said selected road segment to a navigation 
system. 

15 

9. A route exclusion list system comprising: 

a database containing a plurality of road segments to be traveled by a user, 
said database including a cost associated with each of said road segments; 

a display displaying a map of a plurality of said road segments; 
20 311 in P ut device, said input device permitting a user to encircle and select at 

least one of said road segments on said map; and 

an exclusion system, said exclusion system increasing said cost of said 
selected road segment. 

25 10 - A rout e exclusion list system as recited in Claim 9 further including 

a route determination system; 

said route determination system determining a route between a beginning 
point and an destination point; 

said input device selecting said beginning point and said destination point; 

30 and 
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said route determination system excluding said selected road segment from 
said route. 

11. A route exclusion list system as recited in Claim 10 further including 
a current position determining device, said position determining device determining 
a current position of a vehicle, said route determination system using said current 
position as said beginning point when determining said route. 

12. A route exclusion list system as recited in Claim 9 further comprising 
a memory storage device, said memory storage device storing said selected road 
segment. 

13. A route exclusion list system as recited in Claim 9 wherein said input 
device selects a day of the week, said exclusion system associating said selected day 
of the week with said selected road segment. 

14. A route exclusion list system as recited in Claim 13 wherein said 
input device selects a time period, said exclusion system associating said selected 
time period with said selected day of the week. 

15. A route exclusion list system as recited in Claim 9 wherein said input 
device selects an expiration time, said exclusion system associating said expiration 
time with said selected road segment, said exclusion system removing said increased 
cost of said selected road segment at said expiration time. 

16. A route exclusion list system as recited in Claim 9 further including 
a user identification module, said exclusion system associating said selected road 
segment with a specific user. 
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17. A route exclusion list system as recited in Claim 9 wherein said input 
device selects an exclusion type, said exclusion system associating said exclusion 
type with said road segment and increasing said cost based on said exclusion type. 

5 18. A route exclusion list system comprising: 

a database containing a plurality of road segments to be traveled by a user, 
said database including a cost associated with each of said road segments; 
a display displaying a map of a plurality of said road segments; 
an input device, said input device permitting a user to encircle and select at 
10 least one of said road segments on said map; and 

an exclusion system, said exclusion system increasing said cost of said 
selected road segment during a user selected period of time. 

19. A route exclusion list system as recited in Claim 18 wherein said user 
15 selected period of time comprises a day of a week. 

20. A route exclusion list system as recited in Claim 19 wherein said 
selected period of time is repeated for a plurality of weeks. 
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